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I. 
In routine work in neural pathology it is ohen desirable to harden 
portions  of the  central  nervous system  in  bulk,  and  to  preserve  the 
tissue in such a way as to make it suitable for subsequent microscopical 
Study.  The  necessity  of  precise  fixation  of  delicate  histological  de- 
tails  is  especially  felt  in  the  new  line  of  cytological  pathology  in 
which the  effects of certain  diseases  of the nervous system are  to  be 
sought in alterations of the ganglion cells.  To meet these indications 
a  comparatively cheap fixing fluid is  demanded which will  penetrate 
considerable masses of tissue with rapidity,  which will  produce  a  de- 
sirable degree of hardening, which will permit of subsequent staining 
by a variety of dyes, and, above all, which will faithfully preserve the 
most delicate  structural  details.  The necessity for  a  reagent  of  this 
kind has been felt by the workers in the :Pathological Institute of the 
:New York  State ttospita]s*  in the treatment of the large  amount of 
neurological material which is finding its way to this laboratory,  and 
at present Lang's solution of corrosive sublimate is used, though it has 
not proven entirely satisfactory.  A  fresh human brain is subdivided 
after Meynert's method, placed in the sublimate solution for 48 hours, 
washed in running water,  and  treated  with  ascending  alcohols  till  a 
strength  of  80  per  cent  is  reached.  Tincture  of  iodin  is  added  to 
exhaust the sublimate.  The chief drawback to this otherwise excellent 
* Dr.  Ira  Van  Gieson,  director  of  the  laboratory,  kindly  furnishes  me  the 
details of his method  of treating  the  brain,  and  permits  me to  refer  to them. 
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procedure lies in  the  tardiness with  which  the  sublimate  penetrates, 
though Dr. Wan Gieson informs me that a good fixation of the cerebral 
cortical layer is  attained. 
For  the past  six  years  it  has  been  the  practice  of  the  writer  to 
employ Carnoy's chloroform-acetic alcohol mixture* as a fixing fluid 
for  general  purposes  of  normal  and  pathological  histology.  This 
medium is  comparatively cheap,  cleanly and convenient; it  affords a 
reliable fixation, and penetrates more rapidly than any fluid known to 
me.  The rapidity of penetration is doubtless due to the chloroform, 
which was added for this  purpose  by Carnoy as  an improvement on 
his original acetic-alcohol mixture.  The fixation of nervous tissue by 
the reagent has not seemed sufficiently precise,  and  after hearing of 
Dr.  Van Gieson's method of handling neurological material, the idea 
of combining corrosive sublimate and Carnoy's solution was suggested. 
A  careful trial of this combination has sho~vn it to be a very valu- 
able fixing and hardening medium.  It has been used upon a variety 
of fresh normal tissues from the human body and from animals, upon 
the brain  and  spinal  cord  of  man  and  of  animals  (sheep,  cat  and 
rabbit),  and upon several kinds of pathological tissue. 
Comparative tests with Lang's solution of corrosive sublimate upon 
the  cerebral hemispheres of the sheep,  cat  and rabbit  show the sub- 
limate-Carnoy fluid to penetrate at ]east twice as rapidly and to afford 
a more rapid hardening.  There is a moderate shrinkage of the brain 
mass in  the fluid, slightly in  excess of that produced in  the  aqueo~ls 
solution,  but  upon  subsequent treatment with  alcohol  the  shrinkage 
is  more pronounced in  the  material fixed in  Lang's  mixture.  Com- 
pared with formaldehyd-M~iller's fluid (4 parts of 40 per cent formal- 
dehyd to  100  parts  of ~[iiller's fluid),  a  more pronounced shrinkage 
in the bulk occurs, and this is again largely equalized by the alcoholic 
treatment necessarily following both fixing fluids. 
In the matter of precise fixation, the combination of sublimate with 
*  The  formula  for  Carnoy's  (second)  fixative  (Lee's  Mierotomist's  Vade 
Mecum,  4th  Edition,  p.  45)  is: 
Glacial acetic acid  ...................................  1  part 
Absolute  alcohol  .....................................  6  parts 
Chloroform  ..........................................  3  parts A.  P.  Ohlmacher  673 
the  chloroform-acetic alcohol mixture appears  to  fulfil  every indica- 
tion.  This is  the case with pieces of various  organs  and  tissues  for 
general histological study, for cytological study,  and  for neuro-cyto- 
logical investigation.  Tested beside Flemming's fluid on such delicate 
objects as the regenerating tadpole's tail,  the preservation of the cyto- 
logical details is  equally good with the modified mixture.  Pieces of 
the  cerebrum,  cerebellum  and  cord,  cut  from  these  portions  after 
fixation in toto,  and stained by various dyes including gentian violet, 
safranin,  and fuchsin and methylene blue  (after the  •issl  process), 
furnish  most  excellent pictures of cellular structure.  The preserva- 
tion  of  such  details  as  the  nuclear  framework  and  chromophilous 
plates in  the ganglion cells, and the chromatin network in  the  cere- 
bellar granules, is remarkably good.  A  comparison of the fixation of 
the fresh human cerebrum and cerebellum in bulk, and cut into pieces, 
shows no appreciable difference. 
After experimenting with various modifications of Carnoy's original 
formula, a fluid made as follows has been adopted: 
Anhydrous alcohol  ..........................  80  parts 
Chloroform  ...............................  15  parts  : 
Glacial acetic acid  ..........................  5  parts 
Corrosive sublimate  ......................  to saturation. 
The alcohol employed in the mixture is  made by dehydrating 95 
per cent alcohol by means of anhydrous copper sulphate.  About 20 
grammes  of  powdered  con'osive  sublimate  are  required  to  slightly 
over-saturate 100 ccm. of the fluid. 
Ordinary pieces  of tissue  are sufficiently fixed in  fifteen minutes 
to half an hour.  For fixation of the human  encephalon, 1Vfeynert's 
section is  adopted,  including the  removal  of the  cerebellum at  the 
peduncles with a hemi-section of the hemispheres, and a hemi-section 
of the brain mantle.  The pia is generally removed from one cerebral 
hemisphere and allowed to remain on the other before the pieces are 
placed in the fixing fluid, as is the practice in Dr. Van Gieson's labor- 
atory.  These portions can be fixed in their entirety, or the axis,  t~ 
gether with one. cerebral and one cerebellar hemisphere, can be fixed 
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by some  other  process,  as,  for  instance,  formaldehyd-~[ii]ler's  fluid. 
For the fixation  of the subdivided brain  an immersion  of eighteen  to 
twenty-four  hours  in  the  sublimate-Carnoy  fluid  has  been  allowed 
with  good results,  though  a  longer  time  may  be  found  desirable  in 
some cases. 
After fixation  the tissue is washed by a bath of 80 per cent alcohol 
and placed in alcohol of this strength for preservation.  The removal 
of the  sublimate  is  hastened  either  by adding  gum  camphor  to  the 
alcohol,  or by adding  tincture  of iodin  from  time  to  time,  until  its 
yellow color is  no  longer  discharged.  For  microscopic  purposes  the 
fixed tissue is removed to absolute alcohol,  or 95 per cent alcohol,  for 
dehydration,  cleared in cedar-wood oil, or bergamot  oil (for very deli- 
cate material), and embedded in paraffin.  ~Vhere an early microscopic 
examination  is desirable it is not necessary to wait for the  extraction 
of the sublimate, for this can be effected by treatment with tincture  of 
iodin after sections are affixed to the slide, as advised by tIeidenhain.* 
Only  enough  of the  fluid  to  cover the  specimens  is  required;  for 
example,  the  human  brain  axis,  with  one-half  of the mantle  and  one 
cerebellar  hemisphere,  lying  on  absorbent  cotton  in  a  suitable  dish, 
can be fixed by 1000  to  1500 ccm.  of the reagent.  It is  quite  pos- 
sible that the fluid can be used more than once, but it has not seemed 
desirable to risk this when the value of a well-fixed brain was weighed 
beside the  cost of the  fluid.  As  soon  as  the  tissue  is  placed  in  the 
fixing fluid it  begins  to  whiten  and  the  hardening  rapidly  develops. 
Portions  of  the  brain  preserved  by  this  method  make  very  pretty 
gross objects in the purity of their whiteness. 
The  solution  is  very  corrosive  and  extremely  hard  on  the  living 
skin, so that care must be exercised in handling tissue during fixation. 
The  usual precautions  about metallic  contact which  apply to  all  sub- 
limate solutions must of course be observed. 
*For a  review of tteidenhain's method see  Ohlmacher, Med4~a~ News, Nov. 19, 
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II. 
One of the most widely used staining combinations for purposes of 
pathological histology is Van Gieson's h~ematoxylin picro-acid fuchsin 
method, which, aside, from its general utility, affords a valuable special 
stain for axis cylinders.  H~ematoxylin, especially in conjunction with 
picro-acid fuchsin, does not uniformly afford that delicacy of nucleax 
staining which can be obtMned by certain of the anilins.  It does not, 
for  instance,  compare  in  precision  with  gentian  violet used  by  the 
" indirect "  method.  The  desirability  of  a  combination  of gentian 
violet and picro-acid fuchsin occurring to me, it was found that the 
two stains  could be  readily  combined, and  that  an  eligible staining 
process  was  the  result.  This  process  gives  good  results  in  tissue 
fixed in formaldehyd solutions, Carnoy's fluid, absolute alcohol, Flem- 
ming's fluid, and Hermann's mixture; though the staining after sub- 
limate fixation is especially brilliant,  as would be  expected from the 
well known partiality of gentian violet for tissue fixed with this reagent. 
Fixation by the sublimate-chloroform-acetic alcohol mixture above de- 
scribed, followed by this stain, gives most beautiful results in successful 
preparations.  Sections of the cerebellum fixed and stained in this way 
show  a  wealth  of  detail  in  plasmatic  and  nuclear  structures.  The 
special affinity of picro-acid fuchsin for axis cylinders is retained, and 
even  accentuated;  and  the  details  of  triple  staining  characterizing 
h~ematoxylin picro-acid fuchsin are all preserved.  The method is to 
be practised as follows: 
Stain (sections affixed to the slide) with Ehrlich's anilin-water gen- 
tian violet, 1 minute. 
Drain excess of stain, and wash with water. 
Treat directly with picro-acid fuchsin solution. 
Wash thoroughly with water. 
Wash with absolute alcohol. 
Clear with clove oil and mount in xylol balsam. 
The gentian violet solution must, of course, be in good condition. 
The picro-acid fuchsin is made by adding ½ per cent of acid fuchsin 
(Fuchsin S.,  Griibler)  to  a  saturated aqueous solution of picric  acid 
which has been diluted with an equM quantity of water.  The dura- 676  Technical  Note 
tion of the counter stain varies slightly, but is usually only momentary. 
The washing with water should be sufi%ient to remove the  traces  of 
acid,  which  otherwise  causes  the  specimen  to  fade.  The  treatment 
with absolute alcohol ceases  as soon as clouds of color subside (gener- 
ally not more than half a minute).  Differentiation may be completed 
in the clove oil, under the microscope, providing it has not been sum- 
cient with the alcohol. 